Introduction: Acute post-infectious glomerulonephritis (APIGN) can be serious due to its complications that still occur in our countries. In this work, we aimed to study the epidemiological, clinical, biological and evolutionary aspects of APIGN. Patients and methods: We conducted a retrospective, descriptive study from January 1 st , 2015 to December 31 st , 2017 in the pediatric ward of the Gabriel Touré Teaching Hospital in Bamako. All children hospitalized for APIGN were included. Results: In two years, we included 10 children aged 7 years old on average; all from low socioeconomic backgrounds. The sex ratio was 1.5. On average, the children spent 15.8 days before our consultation. Edema was the main reason for consultation. We found a history of infection and high blood pressure in 30% each, and renal failure in 10% of the children. Hematuria and proteinuria were detected in 100% and 90%, respectively. Hypocomplementemia was observed in 66.6%. One third of the children had a positive antistreptolysin O. The average duration of hospital stay was 11.2 days. The evolution was favorable in 90%. Kidney failure was the leading cause of death. Conclusion: Acute post-infectious glomerulonephritis is still a reality in our context. Emphasis should be put on its prevention by improving the hygienic conditions, detection and the management of infections.
Introduction
Acute post-infectious glomerulonephritis (APIGN) is defined by a non suppurative acute inflammatory aggression with glomerular predominance [1] . APIGN is the second infantile nephropathy after nephrotic syndrome [2] [3] [4] . APIGN is mostly caused by group A β-hemolytic streptococcus, but any infectious agent (bacteria, virus, fungal, parasite) can be causative [1] [5] .
The incidence of APIGN is not well known due to the frequency of infra-clinical forms [1] . APIGN is in significant decrease in countries where health coverage and hygiene conditions are sufficient [1] [6] [7] [8] . Proper management of streptococcal infections resulted in extreme rarity of the condition in France [9] . APIGN still exists in Africa and remains an important cause of renal lesions in children [2] . APIGN can be severe and may lead to a fatal renal insufficiency in children [3] [6] . In Mali, urinary tract pathology represents 1% of all hospital stays in the pediatrician department of the University hospital Gabriel Toure, the national reference structure [3] . APIGN is the third most frequent pathology (12.5%) behind nephrotic syndrome (43.1%) and urinary infection (22.2%) [3] . Despite its frequency, no study was yet carried out to describe the profile of children with APIGN. This work aimed to determine the epidemiologic, clinical, biological and evolutive characteristics of APIGN in the Malian context.
Patients and Methods
We conducted a 2-year retrospective study from January 1 st , 2015 to December 31 st , 2017 in the pediatrician department of the Gabriel Touré teaching hospital in Bamako, the capital city of Mali. Our department is the highest reference structure in the country. Its ensure the care of either children referred from all over the country at every level of the national health pyramid or those accompanied by their parents from downtown and suburban areas of Bamako.
We reviewed the medical charts of children aged 1 month to 15 years old, hospitalized for APIGN. The variables studied were: socio-demographic characteristics (sex, age, socioeconomic level), clinical (weight, signs, complications), evolutionary (immediate becoming).
The clinical operational definition we adopted for APIGN was the presence of edema associated with at least another element of nephritic syndrome (hematuria, proteinuria, high blood pressure, or oliguria).
Socio-economic conditions were appreciated with the Chauliac M and Ag Oliguria was considered when the diuresis was to 2 mL/kg/hour [12] .
High blood pressure was defined when the diastolic and systolic blood pressures were ≥95 percentile [13] .
Proteinuria was defined by a rate superior to 150 mg/day and was nephrotic when superior to 50 mg/kg/day.
Complement C3 fraction was labeled low when inferior to 0.82 g/L, elevated creatininemia when superior a 110 µmol/L, elevated uremia when superior to 7.6 mmol/L and anti-streptolysin (ASLO) was positive when superior to 200 UI/mL [12] .
Creatinine clearance was not determined and no renal biopsy was performed.
Anemia was defined according the WHO [14] : Hemoglobin inferior to 11 g/dL before 5 years old, inferior to 11.5 g/dL between 5 and 11 years old, inferior to 12 g/dL after 11 years old. Anemia was considered severe at the Hb < 7 g/dL and <8 g/dl before and after 5 years old, respectively.
Results
During the 2-year study period, 6087 patients were hospitalized in the above mentioned department. The hospital frequency of APIGN was 0.16% (10/6087).
The sex ratio was 1.5 (six boys for three girls). The mean age was 7 years old with the extremes of 1 -13 years old. Children less than 5 years old and those more than 10 years old represented 30% and 40%, respectively. All patients were from a low socio-economic ranking. The disease onset was more likely to happen in winter (60%).
Oedema was limited to the face (20%) or generalized (80%) and was the most frequent reason for outpatient visits. About one third of the patients (30%) had a history of infection such as suppurative otitis, pyodermitis, and abscess of the upper limb preceding the onset of the APIGN. The delay period between the onset and the outpatient visit varied from 4 to 37 days with a mean of 15.8 days.
All the patients had modified urine color and 90% of them had hematuria evidenced by urine sticks. Three patients (30%) had high blood pressure at the admission. Convulsive crisis revealed the disease in one patient. One patient had oliguria; 30% had fever; and 20% had pneumonia.
Proteinuria was found in 90% of the patients, and was mostly non nephrotic with 338.88 mg/24hours. Blood protein level was low in three fourth of the patients. Complement C3 was lower in 4 out of six patients (66.66%) who had its dosage. ASLO was positive in two out of three patients. A patient had oliguria with hyper-creatinemia at 731.90 μmol/L. Two patients had creatininemia of 133 µmol/L and 135 µmol/L, respectively. Uremia was concomitantly elevated with creatininemia in three patients. Uremia was normal in all the remaining patients.
Anemia was present in all the patients, but severe in only 30%. The outcome was favorable in 90% of the patients with a complete regression of the oedema and the normalization of the creatininemia before the discharge from the hos- Water restriction and low sodium diet were prescribed in all patients. Antidiuretic treatment (furosemide) was done in 70% of patients. Antihypertensives (calcium channel blockers or converting enzyme inhibitors) have been prescribed in patients with high blood pressure.
The mean hospital stay was 11.2 days with the extremes of 6 and 42 days.
The main characteristics of patients are summarized in Table 1 .
Discussion
Acute Although this study is retrospective, essential limit of this work, it allowed to appreciate the characteristics of post-infectious acute glomerulonephritis in our context. The frequency of APIGN is strongly influenced by the socio-economic status.
All our patients were deprived from low socio-economic ranking. McGilUgwu also found (60%) of such patients in Nigeria [19] . Mola K suggested that insufficient sensibilization of families and the ignorance of early alarming signs are the favoring factors of APIGN in poor neighborhood.
The lack of information on APIGN can explained the long delay of 15 days between the onset of the disease and the first outpatient visit in Mali and at the University hospital of Addis-Abeba in Ethiopia [16] . The commonest form of APIGN occurs in communities with low socio-economic status and poor hygiene conditions living in promiscuity [5] . Certain environmental factors may influence the occurrence of the causal infection of APIGN. Winter was incriminated in our study and in Guinea by Bah O [17] who suggested that frequent respiratory tract infections in winter is a possible explanation the association between APIGN and winter. Bayahia R found that APIGN is seasonal resulting from rhino-pharyngeal infections in winter and skin infections in spring [5] .
We found no causal infection in 30% of the patients. In fact, in our context, causal infections are often silent or ignored. In Guinea, sore throat (60.4%) and suppurative otitis (16.2%) were the most frequent causal infections [17] . In India, Gunasekaran K mainly found pyo-dermitis in 80.6% and few cases of varicella and measles [22] . In Nigeria, McGilUgwu GI [19] suspected streptococcal infection in 35%. VanDeVoorde RG [20] , assumed that proper management of infections has decreased this form of APIGN worldwide in general. Two of our patients had pneumonia in which we could neither find the germ nor associate it with APIGN. In 2013, Vitaliti G [23] in Italy, reported a 3-year old infant with APIGN secondary to a Chlamydia pneumoniae pulmonary infection.
Clinically, we recruited typical presentations of APIGN as described in the literature with few exceptions due to the variability of the inclusion criteria. Oedema, often generalized, was the main reason for outpatient visit in Guinea [17] , Nigeria [19] and Iran [18] similar to our study. This reinforces the feeling that only visible and worrisome signs motivate medical management in low socio-economic setting. The presence of hematuria with urines "porto", "bouillon sale", "coca" can be the revealing sign of the disease [24] . We found hematuria in 69% of the patients versus 100% in a study in Niger [19] . High blood pressure was found in one third of the patients, 39% in the cohort of Bah O [17] , over half of the patients in Nigeria [19] and in 82.4% patients in Israel [7] . Surprisingly, Sepahi MA found no cases of hematuria in Iran [18] .
Proteinuria was present in 90% of our patients, but none reached a level of Anemia was present in 100% in our cohort and 90% in Nigeria [19] . Anemia was severe in one third of our patients comparable to 35% in Guinea [17] . Anemia by hemodilution is frequent in glomerulonephritis (GN) [24] . Nevertheless, in the presence of severe anemia, the search for another chronic cause is justified [24] . Diouf et al., reported 72% of anemia from his study in 11 French speaking African countries in 2015 [29] . Malaria is another important cause of anemia in our context [17] [29] . When the causal germ is Plasmodium malariae, anemia results in "quartane" nephropathie and membrano-proliferative GN [30] .
The evolution of APIGN was favorable in 90% in our cohort and 95% in Nigeria [19] . Many authors consider properly managed APIGN a benign condition 
Conclusion
Very rare in developed countries, APIGN still remains a reality in our context.
Long delays before the medical visit are due to the scarcity of living conditions of the families. Diagnostic and management are consequently delayed. Complications are dreadful and prevention is essential. Hygiene conditions should be improved and infections should be rigorously managed in children.
